attempted defecation was most represented by the term dyssynergic defecation (DD).
9 Some authors use the terms DD and PPC interchangeably; however, it is important to recognize that some types of dyssynergia (i.e., type 3) do not involve PPC. The four types of DD will be discussed later.
Epidemiology
About one-third of patients with chronic constipation have an evacuation disorder, and of that one-third, most have DD.
10

Pathophysiology
Under normal circumstances, when a patient attempts defecation, a rise in rectal pressure ensues with a synchronized voluntary relaxation of the external anal sphincter. Rao contends that the inability to perform this voluntary-coordinated maneuver is the chief pathophysiologic defect in patients suffering from obstructive defecation secondary to DD.
11
History
Symptoms alone are poor predictors of pelvic floor dysfunction 12 ; however, Rao reports in a prospective study of patients with DD and ODS that 85% of patients report excessive straining, 75% report feeling of incomplete evacuation, and 66% require digital maneuvers to facilitate defecation.
13
Additionally, patients diagnosed with these defecation disorders display a variety of psychologic conditions.
14
Physical
Digital rectal exam (DRE) is the most cost-effective tool available for the evaluation of patients suffering from ODSs including PPC. Orkin et al 15 describe the digital rectal exam scoring system for assessing patients with paradoxical contraction of the anal sphincter complex, particularly assessing the anal resting and squeeze pressure. Their results correlated well with conventional anorectal manometry. Furthermore, DRE shows high sensitivity and positive predictive value in detecting dyssynergia of the anal sphincter compared with high-resolution anorectal manometry (HRARM). Soh et al emphasize that DRE should be utilized as a screening tool in workup of patients with symptoms of ODS and PPC and not a confirmatory test. 16 
Diagnostic Evaluation
Anorectal Manometry Once physicians have a high suspicion for dyssynergia, anorectal manometry should be considered in the workup, most notably because manometry can exclude Hirschsprung disease by confirming the presence of the rectoanal inhibitory reflex. 11 Rao also describes four types of dyssynergia that can be recognized by anorectal manometry. In short, the obstructive patterns are defined as follows: Type 1-paradoxical increase in the anal sphincter pressure in response to a driving force and rise in intrarectal pressure; Type 2-The patient is unable to manifest an adequate pushing force and will exhibit a paradoxical anal contraction; Type 3-the patient has the ability to manifest adequate pushing force and increase the intrarectal pressure but has less than 20% relaxation of resting anal sphincter pressure; and Type 4-the patient is unable to generate a sufficient driving force to increase intrarectal pressure and will manifest incomplete anal sphincter relaxation.
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Cinedefecography Cinedefecography has been historically described as the gold standard for the evaluation and diagnosis of patients with dyssynergia. 17 In the absence of other pelvic etiologies, cinedefecography can identify the paradoxical contraction rather than relaxation of the puborectalis muscle, the prolonged retention of contrast material, and the inability to evacuate the rectum. 18 However, some authors challenge the clinical significance of contrast defecography due to overlap of abnormal findings such as rectocele, intussusception, and mucous prolapse. Piloni et al argue that these overlaps in findings in symptomatic patients and healthy controls question the clinical relevance of defecography. 19 Because of this and other inherent deficiencies, some authors recommend using defecography only as an adjunct to clinical assessment for assessing DD. 20 We often utilize defecography as an adjunct to anorectal manometry in evaluating patients for PPC.
Electromyography
Early on electromyography was utilized for assessment of the puborectalis. One study evaluated the importance of needle placement with external anal sphincter and puborectalis electromyography and evaluated the strain squeeze index in patients with constipation. After analyzing 164 patients versus 16 control subjects, it was concluded that quantification of puborectalis contraction and external anal sphincter with strain squeeze index of more than 50 differentiates patients in whom paradoxical activity may be the cause of constipation. 21 Conversely, a retrospective study showed that electromyography has a low positive predictive value and a high negative predictive value for diagnosing PPC. It was recommended that electromyography alone is not an optimal test for diagnosing the presence of PPC.
18
Balloon Expulsion Testing An established criterion for diagnosing DD includes the inability to expel a 50-mL balloon after an established period of time. Some authors report the low negative predictive value of balloon testing and sensitivity and indicate that balloon expulsion was not an ideal screening test for DD in women with constipation. High-Resolution Anorectal Manometry HRARM differs from traditional manometry in that the HRARM makes use of more pressure sensors spaced at 1-cm intervals instead of 3-to 5-cm intervals with the intent of obtaining more detailed and reliable data. Kang et al argue that HRARM is likely to provide better physiological information with a statistically shorter measurement time. More evidence needs to be established, however.
25
Treatment
The literature is well established on the initial treatment for patients with PPC. In addition to standard increased dietary fiber and fluid intake, patients should be instructed on timed toilet training and refraining from digital disimpaction. 3 Patients not responding to standard treatment should be offered short-term biofeedback training. Several randomized controlled trials (RCTs) report that manometric-assisted pelvic relaxation, simulated defecation training, and pelvic floor therapy for DD are superior to standard treatments for constipation. Most patients experienced improved symptoms or even resolution of symptoms. [26] [27] [28] Long-term data support the use of biofeedback for dyssynergia. In RCTs over a 1-year period, Rao reports that the number of complete spontaneous bowel movements per week improved compared with the standard therapy group. The dyssynergia pattern normalized, balloon expulsion time improved, and colonic transit time normalized only in the biofeedback group. 29 Not only can biofeedback be effective in the long term, but data also show there is a significant impact on the improvement of quality of life (QOL) of patients suffering from DD. 30 Consensus data now support Level I, Grade A recommendations for short-term and long-term biofeedback therapy in patients with dyssynergia. 31 There are no accepted guidelines for optimal duration of therapy for biofeedback treatment. However, in cases where patients fail to initially respond to biofeedback, it is still reasonable to offer additional therapy sessions given its sometimes slow response rate and low risk nature.
Botox
Evidence suggests that Botox injection into the puborectalis muscle is an alternative or adjunct to biofeedback. 32 In a prospective study of patients diagnosed with a nonrelaxing puborectalis, Shafik and El-Sibai reported that symptoms of straining at defecation disappeared and stool frequency normalized after injection of Botox into the external anal sphincter. 
Surgical Treatment
Historically, surgical treatment of patients with DD has been scrutinized secondary to morbidity, especially incontinence, and the inability to produce adequate symptom relief. Surgical division of the puborectalis has been described for treatment of patients suffering from anismus, but despite initial satisfactory short-term results, patients report high rates of incontinence. 36, 37 However, in a 2009 small randomized study, Farid et al compared the results of bilateral partial division of puborectalis (PDPR) versus local botulinum toxin type A injection in patients with anismus. By dividing the inner half of the puborectalis muscle and its fibers attached to the rectal wall to widen the anorectal angle, these authors were able to achieve initial (100%) and long-term success (66.6%) in many. 38 Minor incontinence was encountered in 2 of the 15 patients (13.3%). They concluded that bilateral PDPR is a promising method for patients with anismus. Long-term and larger studies need to be performed prior to endorsement of PDPR. It is still the practice of the senior author (L.G.) of this current review to offer a stoma to those patients refractory to all nonoperative attempts at therapy who still insist on operative intervention.
Increased Perineal Descent
The concept of studying the anorectal angle and measuring the distance of perineum descent was proposed by Parks et al. 39 In this original article, they investigated patients with symptoms now recognized as obstructive defecation and calculated that 10% of patients with these symptoms experienced abnormal or increased descent of their perineum with defecation as measured by the pubococcygeal line, a line between the pubis and coccygeal ligament.
Pathophysiology
On defecography evaluation of normal individuals upon straining, the perineum can descend up to 3 cm from pubococcygeal line and the postdefecation reflex returns the pelvic floor to its normal anatomic position. 39 Parks et al postulated that the underlying cause of IPD occurs in the setting of excessive straining against an outlet obstruction. If there is recurrent excessive straining, the pelvic floor muscle tone will weaken, the pelvic floor descends, and ultimately it becomes funnel shaped secondary to the stretching of the puborectalis and upper part of the sphincter muscles. After expulsion of the fecal bolus, normal individuals experience a postdefecation reflex and the pelvic floor and anorectal angle is restored.
Because excessive straining is an inhibitor to pelvic muscle tone, repetitive straining will abolish the postdefecation reflex and eventually progress to permanent descent of the perineum. Further progression of the disease culminates with eventual external sphincter incompetence with resultant anal leakage. Early on, Kiff et al described severe neurogenic damage to the external anal sphincter muscle and its pudendal innervation. 40 Damage to pudendal nerves can occur during perineal descent leading to denervation and weakness of the external anal sphincter muscle. Further weakness of the pelvic floor and straining eventually leads to prolapse of anterior rectal mucosa into the anal canal with eventual intussusception and possibly prolapse.
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Over the years, research has shown that IPD is not limited to the posterior compartment. Literature suggests that weakness of one compartment of the pelvic floor will increase the likelihood of dysfunction of additional or even all compartments of the pelvic floor. 41 However, a comparison trial conducted by Soligo et al comparing constipated and nonconstipated women concluded that bowel dysfunction correlates exclusively with posterior pelvic compartment dysfunction. 42 Even with this ongoing debate, Pucciani suggests that urogynecological structures are implicated and thus pelvic organ prolapse may coexist with other physical exam findings associated with IPD.
43
History
Evidence suggests symptoms of IPD can be attributed to obstructed defecation, fecal incontinence, and urogynecological symptoms. This can manifest in varying degrees in relation to the disease stage.
44,45
Pucciani describes an evolution of symptoms in IPD beginning with classic signs of ODS, such as excessive straining and occasionally manual maneuvers to facilitate evacuation of the rectum. This may progress to symptoms of fecal incontinence and fullness in the rectum, suggesting rectoanal intussusception. Occasionally, this can progress to full-thickness rectal prolapse. Attendant pudendal neuropathy and progressive increased descent portend external anal sphincter dysfunction and worsen the incontinence. Urological symptoms include urinary complaints and vaginal symptoms including sensation of a bulge. 43 
Physical
On digital rectal examination, the muscle tone may be decreased or normal. In most cases, the muscle tone is easily overcome by posterior traction with the examining finger. Characteristically during straining, the puborectalis muscle descends sharply and can no longer be felt as a separate bar constituting the anorectal ring. The upper anal canal becomes funnel shaped and the anterior rectal wall is pushed down on the examining finger.
39
Diagnostic Evaluation
Early on, electromyography was used to evaluate IPD. However, increased usage of morphologic and physiologic tests throughout the years has improved physicians' ability to accurately diagnose IPD and improve diagnostic accuracy of attendant conditions.
Defecography
Defecography findings for IPD are represented by descent of the anorectal angle greater than 3 cm below the pubococcygeal line on straining. 46 The anorectal angle may return very slowly to baseline or remain fixed. 43 Owing to the ability to identify multiple abnormalities within different pelvic compartments, dynamic proctography and cystocolpoproctography (DCP) has largely replaced defecography alone as the workup of choice for IPD. DCP combines vaginal opacification and voiding cystography and defecography to visualize multiple compartments of the pelvis. One study supported the use of DCP and reported the significant benefit of DCP in changing the management of patients suffering from anorectal disorders up to 40% of the time. 47 Conversely, Ahmad et al argue that without opacification of the bladder, only the posterior compartment can be visualized. They conclude that DCP should only be utilized for assessment of the posterior compartment and that DCP is unsuitable for evaluation of multicompartmental defects.
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MRI Defecography
MRI defecography has been increasingly utilized as a diagnostic tool for functional constipation, and previous grading scores for detection of pelvic floor abnormalities have been recognized. 49 On MRI, the anorectal junction should not descend below the pubococcygeal line, so any descent below this classifies as IPD (►Figs. 1 and 2). Recently, Piloni et al modified a previously described MR-based grading system for ODS. 19 They concluded that even though cinedefecography was comparable to MR defecography regarding detection of common abnormalities including rectocele, intussusception, and prolapse, MR defecography offers a lack of ionizing radiation and more reproducible measurement of recognized parameters such as anorectal angle and increased pelvic organ descent on straining. Additionally, MR defecography was able to demonstrate occult anatomical defects affecting the pelvic diaphragm and concluded that these detected abnormalities impacted clinical decision making. The article maintained that the vast majority of clinicians who utilized the MR-based ODS classification system chose a different therapeutic option.
Transperineal Sonography
Standard transperineal sonography will likely be replaced by four-dimensional (4D) dynamic transperineal sonography. Standard transperineal sonography lacks the ability to assess defecation and micturition, 43 but 4D dynamic transperineal ultrasound (DTP-US) provides real-time morphologic changes during pelvic floor contractions and allows for levator function to be assessed. 50 Beer-Gabel et al compared DTP-US with defecation proctography and showed DTP-US was able to diagnose 71% of perineal descent, 75% of rectal prolapse, 92% of rectoceles, whereas three cases of perineal descent were missed by defecation proctography. 51 An advantage of DTP-US is the visualization of all three pelvic compartments.
3D Endovaginal Ultrasound
O'Leary et al examined the posterior pelvic floor compartment with three-dimensional endovaginal ultrasound in patients already diagnosed with ODS. They measured anorectal angle and levator plate descent angle, and a multivariable logistic regressions analysis concluded that greater levator plate descent and widened anorectal angle are associated with ODS.
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3D High-Resolution Anorectal Manometry
In a comparative pilot study evaluating excessive perineal descent, Benezech et al compared 3D HRARM versus defecography. 53 In 19 patients already diagnosed with IPD by defecography, anal canal pressures were calculated at rest and during straining with 3D HRARM. During straining, excessive perineal descent was defined as the downward movement of the anal high-pressure zone. With arrest of the straining effort, the high-pressure zone regained its initial position, thus indicating the probe had not moved. It was concluded that 3D HRARM can diagnose excessive perineal descent with the same degree of reliability as defecography.
Treatment
Biofeedback
Like PPC, biofeedback is attempted only in IPD after diet and lifestyle modifications have failed. 34 Patients with IPD have shown significant improvement in their ODS score after biofeedback therapy. 54 Patients with progression to fecal incontinence can anticipate improvement of the Wexner incontinence score with the addition of pelvic floor retraining and biofeedback therapy. 55 Because of the associated urogynecological abnormalities, it is of benefit to seek a multidisciplinary approach including rehabilitative therapy. 43, 56, 57 Rehabilitative therapy including pelviperineal kinesiotherapy aimed at improving muscular tone and function at the levator ani muscles should be involved in treatment algorithms. Kinesiotherapy can improve pelvic floor muscle tone and coordination and contribute to positive outcomes in anorectal surgery.
56,57
Over recent years, there has been growing support for surgical treatment of patients with IPD resistant to pelvic floor retraining. Still, surgery is reserved for patients with reparable anatomical defects and other attendant pathologies. 34 Historically, direct pelvic floor repair was met with suboptimal results. As such, surgeons are navigating away from pelvic floor surgery and focusing on treatments addressing surgically correctable concomitant rectal diseases, finding that surgical correction of these rectal diseases will indirectly improve the IPD.
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Rectal Intussusception (Internal Rectal Prolapse) and Rectocele
Nearly half of patients with rectal intussusception suffer from ODS. 58 However, most of these patients benefit from dietary modification and biofeedback therapy. Often surgical therapy is primarily reserved for patients with coexisting fecal incontinence from development of sphincter defects or pudendal neuropathy. 34 Stapled transanal rectal resection (STARR) and the Delorme procedure have shown significant improvement in symptoms of incontinence and ODS. Lehur et al report the results from a randomized controlled study comparing the STARR procedure with biofeedback therapy. 59 The STARR procedure significantly improved the QOL in patients suffering from ODS arising from rectal intussusception compared with biofeedback (p < 0.0001). Even so, STARR has its reported complications, including defecatory urgency, bleeding, septic events, incontinence, and staple line complications. Furthermore, since D'hoore et al proposed the laparoscopic ventral rectopexy for internal rectal prolapse, there has been widespread acceptance of the procedure. 63 Franceschilli et al published their results from 100 cases for patients with internal rectal prolapse and showed that laparoscopic ventral rectopexy using biologic mesh is a safe and effective procedure for patients with internal rectal prolapse who suffer from symptoms of incontinence or constipation.
60-62
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Rectal Prolapse
Hotouras et al report that long-term observational studies are needed to examine the natural history of development of rectal prolapse and that rectal intussusception infrequently leads to the development of full-thickness rectal prolapse. 65 Even so, there are surgical options available when rectal prolapse develops, such as laparoscopic resection and rectopexy and laparoscopic ventral rectopexy. 66 Rectal prolapse will be covered in much greater detail in a separate article in this journal.
There is a strong association between IPD and associated anorectal conditions such as rectal prolapse. Surgical therapy has shifted from pelvic floor repair of IPD to focusing on anorectal disorders, thereby addressing anatomic prolapsing abnormalities which can indirectly improve the IPD. Note that when patients do not display coexisting prolapsing anorectal pathology, the senior author (L.G.) of this article shares the same premise as the surgical therapy endorsed previously by Landmann and Wexner.
67 For patients insistent on surgical intervention, the senior author recommends an ostomy for patients with IPD refractory to biofeedback therapy without coexisting prolapsing conditions.
Conclusion
PPC and IPD are distinct entities associated with obstructive defecation. Historically, therapeutic and surgical options were often unsuccessful in achieving acceptable results. Over the past decades, however, therapeutic advancements have improved patient outcomes. As described earlier, a multidisciplinary and multimodal approach is an essential strategy. This article presents several updated diagnostic techniques for the evaluation of PPC and IPD. Treatment options, however, remain largely the same. Currently, both diseases are initially managed conservatively. If this fails, PPC is best treated with biofeedback and potentially botulinum toxin injection. IPD is also best treated with biofeedback therapy, but close evaluation must be undertaken to rule out surgically correctable and often coexisting prolapse. The best surgical intervention for completely refractory cases of PPC and IPD in the absence of rectal prolapse remains a well-formed stoma, although needing to proceed to this option of last resort is uncommon. Future studies are needed to better validate treatment efficacy for the newer aforementioned surgical techniques.
